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(54) SINTERED MAGNET AND ITS MANUFACTURE THEREOF 

(57)Abstract: 

PURPOSE: To dispense with a grinding process which is usually carried out following a sintering 
process and to obtain a thin-walled sintered magnet at a low cost by a method wherein an R- 
T-B (R is an element out of rare earth elements which include Y, T is Fe or Fe and Co) sintered 
magnet is kept high in dimensional stability at sintering. 

CONSTITUTION: A molded body which contains R2T14 magnetic powder and R oxide powder 
and is 5.5g/cm3 or above in density is sintered so as to be as large in density change as 
0.2g/cm3 or above. Or, a molded body which includes R2T14B main phase mother alloy powder, 
grain boundary phase mother alloy powder which includes 10 to 97% by weigbt o,f R a r^d the rest, 
that 'is substantially Fe and/or Co, and R oxide powder is sintered, whereby a sintered magnet 
which contains 3 to 15% by volume of closed voids and 0.5 to 10% by weight of R oxide can be 
manufactured. 
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iffTL/ c c</£5„ r©fcft, 3f^©tt««©fte#*si2: 

*aas«ft-c*«tJtc5. ^lt, itsiis^ft^ic 
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49, #CfiR»i*|c&a!'s.Ojte**!«Eiit<ts 1 
[0 0 3 5] 

[0 0 3 6 ] <«Si»«5>*»WOjSSag«5H:, R (R 
tt, Y4r^tf*±«5c3RO'>*< bi> IfflT'feS) , T 
(TI4, Fe, tfcteFefcJztfCoT'feS) fcJ;0<B 

[0 0 3 7 ] I!CfeAtt*l::n££iittb\»s, R 
*3 0~4 5li%, B£0. 5~3. 5fi*%#W 

[0 0 3 8] Rf4, Y, 7^= Kt5J;0t7^f = Kt? 
fe*), RiLTtt, Nd, Pt, Tb©HW<it 
1«, *KNd#jfSL<, 3 &£Dy 

tit, La, Ce, Gd, Er, Ho, En, 
Pm, Tm, Yb, Y© ?*> 1«£U: it, >„ 

Srffl^*itt>-Ct5. R*«-*a^4-t-ff5tttU:* 20 

[0039] B*3fir*^4i-^s fc*««*^ffe»ti 

[0 0 4 0] 4*>\ Ttp©Co*l4 3 0fi*%eiTfc1- 

[00 4 1] fftflt*«r5fe»-f-5fc»fc, A 1 , C r , M 
n,Mg, Si, Cu, C, Nb, Sn, W, V, Z 
r, T i, Mofcif©7C5g£SS!WLTt>«}:<,\SS, ^jDfi 30 
rt* 6 «*% 5 1 aiB«a^gO{ST^P«3B b ft 

So 

[00 4 2] #3gf!l§©giM£fi£&f±, RmWfoZttt 
5. RiWfcttO^*Ht0. 5-1 oa*%T*fet), # 
t L< «l~7M*%T-fe2,„ RSMk*ii^ft1-r5» 

&&anl*-ft*5 0 RiMkft^rtrSi:, ^eJ&SS; 

Nd, o, <D$tm (**w#sw warn, 

fcfflffe5. SatSiplcttfltli, 40 

»*fca*«R«fb*»*s:a8!ipu-cj;^aj % 

fiSsjQ LfcRgHfcfe£ffltE1-5 r t liEHT-feS, Lfc 

d* 0 3 t LT#S1-St<S^LT, ^^©RgHtfe 
*£#£>5 0 B£^<P©&*i:f4, tf^aflflcfcuaijet- 

fc C 0 ft &8!l5fe1- S r i lc J: 9 WW ©8?iiift£fc 
Je^S. *»<fMc*$^T. RlMtttffiHtRy y^ffit< 
5SJiT#St5K fe5VM4^?LtSLT#?ti-5 0 50 
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12 

iOSfrtt. EPMA (If^D-ZXlv^^pJ 
lei DfltBi-ir i#T*# 5. 

[0043] a^tttt. rne>cD7c*(Dte, ^pt^ 
[0044] *»woiasflMJH:, jUttttjE^rfi*© 

*«*ilr©±ffi*tfU R: Tm BJ:9 

' #fcJ£Xfct>©£ft3. 

[00 4 5] **WO«6*t»5H:, H£}L£#tr. W£ 
7Ltl4, ^SffifcaiiUT^ftv^TL-CfeS,, M^TL 
I48£5©3~1 5ffc«%T*fe9, #SL< I43-1 2#: 

«%-efe5„ fB3S7Lis^4-f r«awHt, jRtt*£*# 
<te*L-T*J9, /a«ft:©ft0ft-«fjfeflfAaJ|t»Sftr 

«**s «t vmmis m&TLo&ftmm&n, «t© ± 5 

[0 0 4 6] BflS&JL^IMSJWSK 
iU K= (W, -W) /V 

SCII H= 1 -K-W/ (V • p) 
fcfcU ±ie#S;(c*3^T, V : •^^T'/Pff^yi^** 
fcfcSL W : D-^^UMM. Wi : ■tf-Vt/A'SrzfWlcg 
flfU 1 0 0Torr^T*T-®JELT3 0g>W^Lfc 

r/zl'ftft, p : «W©3W&«-Cfe«. 
[004 7] HSTLoj&Rte J:lf+jSfel41*tffijeSft4 
ffllEJl 1 ffifefc 9 ©¥«J^»f®»l4 1 0 0 0- 
300 0 0^' T*«:t*fftU\ JfeBftMSK/h 
$ ft 0!3ML#*jfc3;h.fc»£-T t , tt»»T * T-IC^SS 
UTU4 5fcft, (B^?L©¥*&SI?»fiiia[li-jR|ii 0 
00/iii ! *»lcH:ft9t< V\ -tttt>h, ¥-%3l&%Ws 

mm** 1 0 0 0 um : *»©B!a»?Lfc»jaLj: 5 t-ts 

(-4 9, M&lo&H-miW'hZ < 4oTiR»*i^hS 
< ft 5^, ^5©^«7)sp DTTO?L 1 Mhtz 9 © 

a»Wrffia^3 0 0 0 0 2 £&£Z>ffl£1L$ : Bi&-f 

jKS^feSfcfe, **«5"C«cj«»^H]it49, * 
fc, JS5©«ffi«^5^-i.^9-^-t-vx o MSJLo^f 

sail, a^»f3D©*4att^a^¥X^ffl^Ta'j« 

tZZb&X'ZZo aiJ^lc^LTtt, »5«r«JWrUfc 
M&Ltzik. 2fn*m&i-Z. ZLT. K51fifefc9 
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j [ 0 0 4 8 ] **W©ttltfl£5eD«&£tt\ 7.15 g/cra 

e/cm mBtkm<i-zzk&v$ 
_j*lti>7. 1 5g/cm 3 zm?tz>®mt-rz>z.titmm 

1tW&K7. l 5g/cm' 4ra*.5*«4:<t5*-CjS**1- 

[0 0 4 9] *^B^«oj^^K^|i, KTIc^i-^-felcJ; 

[0 0 5 0] <±tS^££>±tgffl#£&©ffij&l±, 

<n%feX'lt s R&2 7~4 OfiJr%, B£0. 5~4. 
<, B—Ojj&Xtt. R£2 6~3 5*4% B£0. 30 

5-3. smm%ttu atR&mntoKT-ch&zb 

[0 0 5 1] R 2 Tu Bmm^Xit. R^7fWf| 

3 3 ©t\ ±f@ffla£&©R^Tfil±/>/«£<-f 

[0 0 5 2] ±t@ffie^f±, wiilLfcitSirBtrKlitfc 
R!l ittffiS^o©*©^^* 40 

V>©T\ ^fesHaSli, fSJtli3~6 0 0,i«i gg© 

[00 5 3] ±ffiffle^&<£&*©TO&T-Stt, 
L<tt3 O^n £Lt, <£ 9 L<li50~3 50jum 



(8) 7-2 0 1 5 4 5 
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9 ^m^mmmtnta u m^nK&jfLfctt© 

it«fc1-5. &^©&f£E«©$J£*&tt#K|®££ti 

j: ?ictf7 7,m±\zmftLx^mznmL, z<d^-m^ 

[0 0 54] ±ffi ffl«^^Oft*o»JS*feH:Wlt|83l& 

5«rtt»UT»*fl:LTt>J:^ Q B£#IB|p]f;:J; 9S#tt 

* 5 ±®<Dg>&M>&*Zm?> Z k tfX'% 5 ©T\ 
[0 0 5 5] <R»fl:*b>R»{t*0»*tt % jfegBOfi: 

d 2 0> , Dy 2 O. , Pr. On N Tbi 0> , Y 2 
Os , CeO: <D'pt£< k t> 115rffl^5. rfib© 1 ? 
T% R= Tu B k UTiS^^a^ttfeScSr^-t-P r , 

Tb, Dy<D&mm<D'j>tj:< kbim&m^zk. ± 

ftfe/i s )l7C$it3fc* % Pr, Tb, Dy<D'pf£< kh 
1 «iS^tB t fcftfft LT«ft»*tt?ak©*# ^ R, T 

fc, ±IE^fe©^TJ4Nd 2 O3 ^CeOi &$ffiT 

[0 0 5 6] Ril^l:«»5|e©3pis*it-f-att»l;:|Rje$*i 

ftvas, s-skijo. 5~20/iii t-rso 

[0 0 5 7] RlWktttt, ^*RS:»flsLr»J6LTt 
<t<, rt)|S©R^t;#l^^fflV>Tt < tl\ 

[0 0 58] <^iJMaffl«^>^(^-o*^fe^^:fflv^5a[ 

IMafflfl^Att, R^7 0~9 7a*% s #$L<I47 
5~9 2lt%t^ »ffl^HJtttl::Fe*iJ:Ut/*!lt 
HtCo-C*>5. tt*ftffl#^fcfc^*n«Rt LTI1N 
d^SK, Rtf>©5 0%JJl±SrNd^^©5rt^ 
<t'9$f*L<, Rk LxmWmzXd fcHZH^SZk 

7L^^$niC< < 45. Ndn Fen (M#Jt) 
^©1^146 4 0^ Nd., Co» (fiftJt) #!§,£- 
^©H^tt5 6 6*CTfc5iiS, D y m Feu (Mait) 
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*Bffl#-£-&(4, Bfc£*fcv\, &#fBffl&-3-&'£WB 
14, «*#tt©lRi±U:*4-fr1\ ttiMiffl«^& 
©BAoftTfcfcff-^LftK 
[0 0 5 9] 4%H?fflv>SttJMlfflttft6®&$l2 % 

Oiin yi< <t t) $f * u< fiH#3js 2 5 o ua UT<r>y 
i-H>*«5!Mt^»e>Jxft< ft5„ 

[0060] %Lftftm®-fr&<Dmm%m*mcmj£zti 

ftws#*t<, h^wXteSrfflv^fc J;v>„ 

AO«UHiJ9ft^». iiUNdiFei NdilC 
+B^fSLTL*? 0 rtLf>(DlS^»4l 0 0 ot;jw±tK 

Jfc#JtL<ft5. aftAJfrjfelctORJfiSixfcttlMBffl 

[0 0 6 1] <ft»xe*5J:tNft^XS>»-©*fe* 

*», PI«^A»*0«^**r*fet«»»Ufc*. R$ 

[0 0 6 2] «R^ftffciS»t5RlWk*»*Otfc*»l, 
#SL<I40. 5~1 Ofi*%, £<9ft$ L<f4l~7 

+^ifto-ca5ttc+^ftMS7LSr^-r5rt^Ji 40 

ffi<ft-oTL$5. 
[0 0 6 3] S*« + ICiS»t5«[fftiffi«^Oit* 
»±, #£L<I42~2 0M;%, ,fcr)#£L<l43~l 
2M»%fc1-5 0 rcDJt^fS-ffst^f |C+^ft 

5tiS#tt©iK5Sr#5rtiS|iL<ft5. 
[00 6 4] «-«^AO»»*&tt»ltl83e*ix-r» « 

<» rixbSra^^tJ-frTftftSrtTfto-CtiV^. tztz 50 



fW7-2 0 1 5 4 5 
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[0 0 6 5] <fiK»lS>^ilgtii > ±»S^*Sr 
$»*T*/»h3 0 »-©^rfe-ei4, &B#o&&& 

5. 5g/cm J #$U<I46. Og/cm' tl±irft-5 

fc«^#tt^+^iftcTU*5. j£;l>fro&g(Oi: 
RtttCftV^, 6. 4g/cm 3 *lg*.5«S£-*-.3££ 
ttfflJt-ffca. $7l2l$£ 2 0 t/cm ^±roSi« 

£E^»Kft«fc»jajgiai^31tf K«Kft 0 , 4 
it, *Jg«:oJBtti^«fttotlWia*HTL*5. fife 

L£5„ ft*>\ fijtff^O^S(± N -r-f^D^-^ftift 
[0 0 6 6] rw«t5l-iS^?BSo^flci±, fit*f»« 

#0. Skgf/mm' £Lk, ££>K1I4 0. 5kgf/cm 2 tl±t 

'>ft<fts. 

[oo6 7] tfttemtittmzmfezti-r, mmn^n 

<f48t/cm' Et-h, L<I41 2t/cm 2 W±t1" 

5. g£^«FWflS#»Stt: N 1 0 k0e^±, &$. L 

<fll 5 kOe^-ht-f 3„ 

[00 6 8] j«^lc:fipaii-5»fftt, Bffi^T'feo 

ff*D*iPi t * s mar -grr 5 v ^ 5 tmm&Mmz t m 

[0 0 6 9] <ji^Ig>±ffi(7)J; 5l-LT#t>Hfcfi)t 

[0 0 7 0] *38WC»4, *»ftO*afA»fefife3g*©* 
GKttlVottXKftft) ^o. 2g/cm 3 U 

±tftz>£oizm&i-z> - bw&*. u>„ ftiBfxa-co 

•fSfcfelCtt, **«fl2l:S:ff*L<ttl. Sg/cm'^ 
T, J:5#*L<ttl. 2g/cm J 
[0 0 7 1 ] ^B#Ci ; §-a*frl-#li$lJISl4ft< , 

H*©*aSfl:ft if^gcoflSi: ft 5 «fc 5 i-siisR-f-n 
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<i-%z tftxzz* ^ftftjieitt, 9oo~iioot; 

TO. 5-1 O^ra^aSrffiLT^L., ^©«, A 

fftt5rt#^u\ 4*5, &@%mm*. ngf* 

tzHA r #*^©^tt#*#ffl*(Tfc5 r t i>W£ t 
&X\ K£+£fcli$l£Lfc^ei4#*#B^T-©&g 

[0 0 7 2] fft»Afl]±0ifc«>fcBS 10 

[0 0 7 3] «5©iMfett«:ia]±g#5fc«>fctt\ M£ 

S€rRrtTt>J:v\ 

[oo74] **wtt, aai- 5 <t 5 4»rto y V^tt 

Tfc3*l*«*©l8iifc*3BW 14*1-5. 4*5, Br&i? 20 
-5. 

[0 0 7 5] <-+ftflSe>;*369I"eH\ -+SrfiS©ffi» 

[0 0 7 6] -ffcfcfc, #3PJK.fcixf4, JPfiWfcS - 
U ¥fT^©S*ft££*©¥^l¥£T*l&Lfcfit;4Sl 0 
«JiX*fc5»rt^M?S5(c*5V^T, ¥fTSC©J?*«SS* 
1. 5%UHTi-t5r tffVt. l%KTtt5It<) 
^BT*fcf3, *±ft^/WJ¥$i s l 5«±T'fo5»Sl 30 
BfcJK:o^-c*#3«3S8:r ©«£ o 4«8HtciR«)?.r t 
^pjfgT*fc5„ sRT»ttt, *MPl1-S¥tT4 2S-c?ft* 

!l«:¥?TJft©**ft£?ftLfc|i-ca!>3. ¥fr£|3©J¥£ 

*flHfe*2. 5%£JUbi4o-tV5. 40 
[0 0 7 7] #3§HJK£*U4, H«»«rffU R 

ffi«©¥«&^*-to¥«ftJ¥-e»Lfci[^l 0«±T- 

ti-irtfcSA-cfco. W^a/WM^i 5W 



%fffl¥-7-2 0 1 54 5 
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5RfB»*»*ii-5. RfSffl$©fl^flii£fcl4, Rjgfgfl- 

0S«r¥*3rt«TBSLfc«rc*>5. RjS5g|5©flMM*3 
4tfrtg<I^f4, RWOSO^I, flff©**&-tt© 

4oTV>5. 

[0 0 7 8] 4*3, PMHft«5*if, ^Hffifc*»t«r*-f 
5 Rf«g|5 fWI/T^f^iilOSli, *e> 

flfUMSSrl. 5%WTt-T5ri^T*^, 1%£TF£ 

[0079] *wimmz&^x, ¥-fiU<ow-t5®m*& 

ffi*»F>©i85$Sr, 2 0@^fT-ffl^-rs o JfcK x HufEfife^ 

fittlL, IHSIICLT2 0ffiSf-C'S^«rjBfl€1-5. 
«!l5S&Sf4, S!lS*f^©ESrli^^<C2 Ot^lL. 
#®«ft©1itf <P$:<Di& bi-Zo nbixtzt^XfrWfc 
Mi^k, ft^tt (Tmax ) ift/htt (Tmin ) t©^ 
(Tmax -Tmin) £3fcfc5 0 ^©M£, WS&W-ff&t: 
«^1-5#ffi©fi$ (If^ft^) ©P%©**«L 
T-^L-fcfit { (Tmax -Tmin ) /L} J?^ii^t 
1-5. SiMc¥fr4BS:2iaet±«-1-5»rt«50»* 
S±ffi^Bfiia-*©ffi*5 < };U { B5fEft!i*©Si: L 
fct#«j:*#4«4:45. 4*5, »^»5©RW^*J»t 
5¥*9ff^l-«, Jhf2© <£ p I' LT#P>*vfc-t-'<T©a!l 
*tt ©¥J£ Sr ffl v J; v\ 

[00 80] RfSgP©^-g®M*5<tU ? rtS(ill«WT© 

RM^©tt*|Sl(wiIiigL.Ta'J£L, **Ht*/J^tfc*r 
**5 0 RftiSi5©^|p](^SSP©0. lmra© 

ttfflroaxfettttlife^rs. i!frieRfi^£^©«£ 

r©J;5l-LT, 15° fBimX'ffljjftl 8 0° ic^fco 
TaiJSSr^H- 12@»t) sr. 1 2 ©g-Mi© 5 

max , 1 2 ©ft/J v iit© 5 tift/J''© t> © <6 mi 
n tU <J>max — ^min 3r3fc#>5„ j^ClC, 1 2©ft^<K 

©Jp^i l 2©ft*tt© s P*&£©¥*9ll*i Sr*», * 
o SrSp*^ffi*fctt¥«&rtai:1-5. ^LT, { (*ma 
x -0min ) /4>> } 5r, ^SM^^JirtSMMt-f- 

[0 0 8 1 ] 4*5, M-feffi^©a'J£lc|t, 3t^*4^0 
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[00 8 2] 

[oo83] < mmm i >au ^i-m^m^-fyy^ 

[0 0 8 4] ST. ±*B/HS£-&<7M v=fy h Sr. HPS 

*5, ffifigoaSfPttF e "CfcS. Ztl<b<0-&&-( S^y V 
<D¥-%3'&&®&\* 3 0 0/im T'fcofc. frfrA-f V=r«/ 

ll^T¥$&T&©*&*iLfc. 4*5, 

[0 0 8 5] ^iiS-ArSlMf-Cfn-^ 
«fet i 5»JPU * 1 l-^Tifij?!c©&#fcffle£-&£®! 

4pn-yK^|±c u d— /u£ffll^fc„ $LW®m&&&\-±W 

t^iRtfc. #t&*<0$»fcffl^fc:7AH'4\ «1K 
^T- 4*5, SllcitaS7/u>ftlJ ( Si^groTffi 

iLmZMffl-f Z> ffl § ©±^ Mi 5 © 7/i~r 5 ilig 7 
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[0 0 8 6] RiWfc;*©©*!*, * lte*Tfc©4:ffljK 
Lfc 0 3~8ym -Cfcofc. 

[0 0 8 7] *HC*i"J:5Kfi^ 

[0 0 8 8] #A*tt*ti£Wjft£ U itS 2 0mm, J5 
•41. 5«m©R«Rfi!i»#S:»fc. 8£#3$£tel2 kOe 

To 

(00 89] *Jffl^*XS>f' < T*tt!&lfc1K. 

fc«W*r. *U=*i". Ar#ffl^4>lw*5^T 
6 5 0t:-Cl«FlB«f»&SSrl(SLT, PIftR©jftttW6 > 

*a«ib*, 3gfU8*?&* (Br), »JK73 (He j ) 
£, *1IC*T„ 4*5, BriiWHc j ©jffl^ldlt, 
BSl 5mm, m& 1 Ommrofig^Sr^LTf^KUfcJK 

A'Wfijt^fttt, rtj^irtifew^ttsi i i-^t#^^t° 

£tr^^J:t«H£?l©^fH&»*S\ mf^Lfc^ft 
lc i 5 4*5, 8£7©9ttft£Sr 7 . 5 5 g/cm 1 

t LTfr£ Lfc. 1 ic^To 

[0 0 9 0] 

[Hi] 
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[00 9 11 *1:, J I s HUHKrffl^T, frifcLfc 
*«P^f-V7 P /UT*l4, VSfiSd'O. 2-0. 8%t* 

[0 0 9 2) r*UC*frU Jt&I^T'/WNo. 7ftt, (6 



5c itu-y-^^No. 9, ion, #$«si*s2. 9~ 

6. 3%i*t<. *»»O^F*Sh-/j:WU!:J:9**4 
10 0 9 3] JJclc, #1?->7'/u^^»rL, »B4:WeL 

W^7L©aiJ5t^:l4 % ^f-V^Kdot 1 0 0<® 

KWrffiffl^ l500~25000/im 2 X'h-otzOlzM 
L, itm-f^y^o. 7Ti43 0 0/ira ! , No. 9Tii 
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8 0 jum ' , No. 1 0T*f4 5 /im 2 iC-ft'to^ofc. ft 

[0 0 9 4] fBSUfi 5 . 5 g/cm' &L±<Df&M# 

it, 0. 4 5kgf/nun J W±£D+#lCili^Jftfff&££^L 
fc. rtUCJtU f-V^UNo. 1 0§«gffl«gft: flfc 
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